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ABSTRACT ' • 

This one form of three jperformance 
(A, B, . and C) for Level I of tlfe Intermediate Science 
Study (ISC S). The three booklets are considered one o 
subdivisions of a set of individualized evaluation ma 
Level I of the ISCS. This booklet (form A) » " developed 
Students* achievement of the ctjectdves of Level I, c 
performance checks equivalent to the performance chec 
two forms (B jsuid cj . Each perfcrmance check has its o 
which indicates the unit number and identifies whethe 
•core material or excursions. Cirections for students* 
performance checks are also included. (HM) 
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FOREWORD 

To implement an educationsil approach succefssfully, one must match the philoso- 
phy of evaluation with that of instruction. This is particularly true when individual- 
ization is the key element in the-cylucational approach. Yet, as important as it is to 
achieve this match, the task is by nO means simple for the teacher. In fact, without 
specific resource materials to help him, he is apt to find the task overwhelming* Por 
this reason, ISCS has developed a se| of individualized evaluation materials as parjt of 
Its Individualized Teacher Preparation (ITP) program. Thes^ materials are designed 
to assist teachers in their transition to individualized instruction and to h^p them 

tailor their assessment of students* progress to the needs of all their students. 

♦ 

The* two modules cqncemed with tv^Xmixon,' Individualizing Objective Testing and 
Evaluating and Reporting Progress, can be used by. small groups of teachers in in- 
servicQ lettings or* by individual teachers in a lo(?al scllool environment. Hopefully, 
they will do more than give each teacher ^n overview of individualized evaluation, 
These ITP modules suggest key strategies for achieving both subjective and objective 
evaluation of each studentV progress. And to make It easier for teachers to put such 
strategies into practice, ISCS has produced the associated boojclets entitled Perform- 
ance Objective^ Performance Assessment Resources, and Performance Checks. Using 
these materials, the teacher can objectively assess the student*s mastery of the proc- 
esses, skills, and subject matter of the ISCS program. Aad the teacher can obtain, 
at the moment when they are needed, specific suggestions for remedying the stu- 
dent's identified'deficiencies. 

If yoxx are an ISCS teacher, selective use of these materials will guide you in devel- 
oping ^n individualized evaluation program best suited to your own settings and thus 
further eVihance the individualized character of your ISCS program.* 
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Mores TO THE STUDENT ■ 

Now that you have completed several chapters, excursions, and self-evaluations, you^ 
are ready to' help your teacher determine how well you are doing. The performance 
checks in ^this book will prpvide your teacher with this information. Then your 
teacher can help you with things you may not understand and can keep a record 
of your progress. 

Read the next section carefully. It explains some important things about the per- 
formance checks in this book, and it gives you specific suggestions for using them. 

What You Need to Know about Performance Checks 



1 . You do performance checks when you are ready. Per- 
formance checks are somewhat like the questions in the self- 
evaluations - you do them when you are ready, not when, 
the whole class is ready. , 

2. Your teacher ar both Vf you decide how mal^ you do. 
Your teacher or you and your teacher together will decide 
which ones you should do. You are not expected to do all 
of the performance checks. 

3. There are three forms for each performance check. Every 
perforniance check is written in three forms -. A, B, and C. . 
(The titlfe of this booklet tells you whether it is Form A, B, or 
C.) Usually the answers for each form are different. Wheii 
you do a check, you will use only one form. The A, B, and CV 
forms are always in different booklets." Within each booklet 
all the performance objectives for the same unit are listed 
together. These units are in numerical order. Each unit has 
performance checks based on core material and performance 
checks based on excursions. 

4'. Each performance check has its own number. The number 
is in the outside margin of the pag^ and , will look like this; 
03-Core-17A or05-Exc 17-2 A. Th^ numbers mean 
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5. Each performance check is separated from^ the other# 
There is a line before eacb performance cljeck |ind one after 
it. Soifle performance checks have several parts, so.do every- 
th^g called for between the lines. >yhen there is no line at 
^he bottom of a page,;you can expect to find the check con- 
tinued onto the next page. / 
6.. Sometimes you will , need to use equipment. If special 
materials are needed, they will be in boxes labeled with the 
same number and sometimes the same letter too as the per- 
formance check for which you need^hem. 
7. Some perform^i^ce checks have two or more answers. If 
more than one answer is correct, you must select all the cor-\ 
rect choices. In such cases selecting just one answer is not 
enou^. 

^8. Some performance checks have no ^nswers; Occasionally, 
you may bcasked to do something that is impossible and to 
explain your answer. If so, say that the task is impossible 
and explain why. . 
9. You share books of performance checks and YOU DO 
NOT WRITE IN THEM. Write your answers on dther paper. 
Give the number and form of the performance check for each 
answer you write. If you are to draV? a graph, your teacher 
may provide you with grid paper. 

10. Your teacher or his assistant will collect and mark your 
checks. And sometimes you must ask him to watch or assist 
you as you do a check. ' ' 

11. Sometim.es a. review procedure will be suggested* If you 

can-t do a perfopnance check, you ma^ be asked^te-feview 
a part of the text or a self-evaluation question/ You /may 
then be checked on the same material, So be sure you under- 
stand the material you review. Get help if you need it. / 



Get two test leacls, a bulb and socket, and an ISCS Isattery from your teacher. 
Charge tfie battery for one minute. Get your teacher to watch you. Now connect 
the bulb to the battery so that the- bulb lights. ' ; , ~ 

— — ■ • ■■ ' — 1 ' ' ' ' . Ar f 

' ■ : ■ : — 

Study the diagram to see how you s 



01-Core/1A 



■ I. . ■« 



,<>1-Core-2A 



Then, write the two numbers foj each test lead thgt s1i<?>? where. ^he ends (^^ ^'l; • = - • .• 

lead should be connecteJh ^ . '1 • • ,> •°' • • . i,:,:"'- ; . . .• 
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Something that changes in 
called ' 

a. an example. 

b. a solution. 

c. a problem. 

d. a variable. 



1 an acjtiyUy 6rr-exp.efiment and aCfects tlie results of it is J, Ol^or 

V ^ \ h- ... . • • • ^. V . 



. 01^ore-3A . > . 



In box 0l-Core-4A you will find a circuit all set Aip. .Us(f-the g^d spare-parts,fri tjie 
box to find out why the bulb doesn't lights Which partis Wdl'- • V '^V. • . / 



^ ;ai-C(^e-4A { 



Get batteries A, C, and D from box Ot<:ore-5, • Use any^ofher mit^^^^ V,^1-t6ijB;^ ^ , 

you need. Which of the batteries las influence? / • •'' ^ ' : • \ * i:* -^*^ v I '^^'S* ;^ -X 

:ej6 a nail. Why must you §wfiig a hamm^ ' Vii/ ^^I'^P'a^^ • 



Ai**^i)^mcr is used to transfer intluenc 
be(^re it can drive a nail into wood? 



Match the following termsr by Krst 
and then writing after each number 
definition. 

Terms 



1.. Component 
2. Subsystem 
y, Systerti 




■ v i/ '^'P.\-''fi - iw'-'-' "■/^tr'^'^'^i^ i&r^k*^ ■•'iv.'«*. M'i-.;,-ir % .-^^-iVr*! . \ 
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Pn your paper, write the lettfer of each diagrarri which idehtifies a system. Also e^x- 
plain why the diagram 'or diagrams you chose represent j^ystems. 





Diagram b 




Diagram c 



*01-CcJr«-9A • 
* • ♦ 

A •• • 



G 



D 




V • 



On thc„ diagram abo^e, measure the dfejta nee between the foUpwing" point!; t^^^^ 

. ; 1 . What is th« distatice frofn point A to pQint B? , . • ;:■ * 

/2r What is tlte dy^fenice frpiri j^^^ I * 

' * *; 3. Wjuit fs the.aisti^6TK froih point D td point E? ^ \ :^ -'^ f.^ 



f OI-Crfte-tOA ) -^^ Ask';y^^ assi^aiifcCto^b^ fp|;youtJ-Tell him^^^^ \ 

"\ " ■> ^* ,V .;W'hi*n to begin. Use yoi^d^fes tiirn^>^ taps thitile^k-/' '^^g' 



* ^^pOCfei^iA: , Ojo youi^isint^r writi^^^^ ; , 

. %■ v V >^tj^ Data; tobies st^^^^ •;: * 

V/ y?^^ j^;, -.bVl^'^ta taM|^^s t^rd.to rSdUci:*^rrors by\6^iin\9mg data." , ./ . >' 

- ] -j; # ^ , . \ c. Oat^Uf^c^ m^^ke it easie] t'd tiiVd reJutioiiships. ^ . • * * v 



J 1.' 
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Name of 

• Group 

• Member *■ 


No. of 
Sinlfers . 
Dragged 


Dragged 


^^^'^ ■ ■ ^ .y.'V';-- ^ — rt 

^pj^aric^^m 

..«a.>V_ f.'...-..!-,, ;v,-..i>..s.i.- 
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t)i1«Cor0*12A 



.-•2!?.. . 



,v^~^.-;--"m.; 




^; , pn y*ur p;<t)cr-, 5iivide'*i>?3%JiT5^ 2:*^^ .^H6uncrt:V)tT'ya ||ir »< >S\vcr ta,»n.c; 'nifti%r ^'Jter •> 
.^'?v' iti^ tie* tnrfl point' '■r^'-^iO / * , v ' -i^. • , , • • 



OlrCoreUA 



aii*yoilT papier;. riWltiply''l32'X '!'4:- - ■ V. . v; 



^ 



(MHCore-l6A 

— ^ 



■ ^mtfact 4.57 trottrH.^ on y'oui' pi«T>cr. ... ii, - .-..<?'. i- • '' '^ 



7*^ — 7T" 



v., ,• 



• ■ Your t'eaclier..will otearw yp.u.for this check -when hfi caii. : • - 



0t^ore-18/>^ 



.. Your tcathfcr will oj)scrv&.-.5?0^i tor .thisfcliet'ij When jie can. 

St 



ai/!CorV-19A 

^ — w»» 



' - iYoup tVagher will obfjervc'Vou for-, this chec^LTiWien he can. • "•'i 



0l-Cbret20A 



♦ Your tcychert'i/iH obj^rve si^i rflj^this check..when he can;' , ," 



01-Cora-21A 



» yoii]t.feaclier wiir^^bsm^ JifsjJi lor tliis^cheyk whj:n he can. , • 



01-Core:22A . 



J ft 



', .'V; 



• *^^ V 'if|jid tfe fi'<^ 6ne iSiit to another is easier. 

. . i V . . . All fSystimaJ^S^ of 'equal value, but scientists needed a 

■ ->*v ; . >!^r^^^ to choose the metric system. 

. t)1-Exc 01-2A Th?^%asurcment^^^ .. • * 

* ; ' . ; a/ Hebrew system, y ^ - / ^ 

b; English system, 
V c; Russiail system. . / ">s^ 

• . ^ • d. Metric system. 

i^^' / Vi/Ol-Exc 03-1A * In Excursion 3, you studied two foi^k p lift and drag actin^on two sinkers. One 
. force was greater, than the other, found this by making the two forces act 

" directly on each other. Read t^e two '^amples below. Which one directly compares 

the two variables? 



^ 'y. : . ' . run faster? ^ N 



a. Mary ran around the school\tracic. John ran around the bl(jfck. Who can 



b. John'and Mary racfeid eachv other around the school track. Who can run 
faster? ' • ' 



■<i> 



• 3 



\ v.. 
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Which of the following is an operatibhal deOnition? ., ' • . ■ . ^Q2-Cprei-1A 

a. .A ruler is a.device for measuring length. ^ ^ . ' . . . . 

b. Light is the form of energy which gayges the needle of a light meter to . ■ '. 
mo^e. The amoilnt of needle movement measures th0 inte.nsity of t^e light. • .. . * 

c. Mass is the an^Qutrt bf matter in. an.object and does iVot Va^^ : 
"place. , . ; J! ' ■ ■ -■ *■..■■■■■.■■•■ ■• ' ' • 



Suppose that throughout the x'oxirse every dh'e in your class used hiarown fprce m?a$ 
ujfer scale marked in , washer units. . • . * • • ' - '• " \ 

Would this caus^a prpblem? ° . . 

2*. Explain" your answer. " , ' / * 



O2^C0re<2A 



Suppose you, wanted to use your force measurer to find the weight of » small feath- 
er List the letters of all of the following things that you would need forj(6ur force 
meas^r^r. , ' ^ *-\ - • '/ • ' . ' 

. a. AJ^Jade thinner than Ihe thin bla:de you already have / . 

b. A f>rade thicker -thart the thin blade, but thinner than the thick,blade 
' c. A scale calib^aled in units from 0 N to 0.1- N - ' _ 
•_.d\ A' longer ^cale card • . \' ' ■ - t 



Get^an IStS. forced mea^urert 2 blades, paper cUps, ahd a newtbn scale card fjom the 
upiily area. Froin your teacher, get a spinigig disk and a skate wheel. ' Report to^ 
ur teacher how nvuch the'jspinigig disk \yeighs and how much the skate JWfjJ^l 

Wdghs. ^ ■ . ' , ■ ■ .- % ..^ . ^' ' ^ ■ ■ ■ ' 



Get two objects from box 02-Corej5A. Use an ISCS force measurer, an aluminum 
cup,p«pecclips^and a, newton scale, card to weigh each aft+ie twp objects/^Write the 
difference in hewtons between the weights. ? 

John brought his. .own washers from home ^o weigh on his force measurer. He added 
one washer at a ti'me to a; hook on the end of the force measurer blade. He made the 
• data .table shown belo\y. ' . , V • < * 



Number of Washers 




Weight of Washers 


on Hook 




(in newtons) 


.1 




0.8 , " 


■■ > ^ . 




•1.4 


. • 3' . ; ' 


f 


• 2.4 


■ ' ■ . 4 ' 




■'■ 2.6 ' 


•5 ■ _ ' . • 




2.8 . . - 


. • . ' 6 


^ ■ 


,3,4 ' 



What dp you conclude ubout the. weights of, the washers John brought from home? 



. 02-Core-'3A 



;02-Core^4A 



02-Core-5A 



02-Core-6A 



02-6or8-7A 



... V 



Larry did Excut§ion 3, which compares weight and drag'. On a separate piece of 
graph paper, label' the axes aa shown below. Then construct a gi'aph of Larry's data, 
which are listed in the table below. The table srf\ys the dragging power of the drop- 
ping sinkers. Draw a best-fit line for the plottecr points. 

• • • 

.12 



Sinker&r 
Dropped 


Sinjfers 
' ' Dragged 


i*" 

• ' 2 . . 
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SINKERS DROPPED 



02Cbre-8A 



Write an operational definition for Weight, using an ISCS fofce measurer in your 
definition. ' ' ^' • 



02Core-9A 



Asic your teacher for a force measurer with an aluminum pin in it. 'Do nq't remoye v 
the pin. ^ ' t ^ « 

Answer the" following questions by listing the numbers (1,2, atTd 3) on yqur paper - 
and writing after each'nvmber the answer to the corresponding question. 
• 1 . .Does the force measurer have the thin or thicic btac^e attached to it? 

2. What is the number of the hole the pill is in? . / 

3. How much force is.on the aluminum prn? . * 



'02^Core-10A 



From your teacher, get force measurer scale card 02<^bre-10A. IJse youn force 
measurer with the thin blade toVeigh a sinker.^ Have your t^eacher watch you. Re- 
port the weight in the units shown on the scale ca^d, . 



*02-Core-t1A ■ • , , Wri^« on your paper the name of, th^. metric unit you use in ISCS to measure force. 



Suppose you want to kftoW wHerv a force is jrtting on a football. Write on your 
paper two kinds of changes you-would look for. 



02'Core«12A 
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Get a compass and a nail from the supply area. ?,et t4ie compass on your desk. 02-Cora-13A 
Bring the nail very near to the^ompass from three different directions. Wa^ch what . . * 

happens. ' . • 

1. Is there a force acting between the nail apd the compass? •' 

1, How do you know? . • ' a 





Diagram a' 



Diagram b 



02-Core.l4A 



The two springs being squeezed by the hands are alike. 

1. Which diagram shows the greater amount of force being applied?^ 

2. Explain the reason for your choice. 



* An operational definition answers two questions. Write an operational definition for 
. fmrce in which you answer those two questions. 



02-Core-15A 



Write on your paper the two questions you would have to answer about something if 
you wanted to write an operational definition for it. 



w- 



02-Core-16A 



Two sinkers are attached to the 'blade of a forc6 measurer, and the blade bends 
down. Nam^he force that is pulling on the blade. 

John sat on a chair. After a minute, the chair^^s gave way and John endpd up on 
the floor. What force caused a change in the sKape of th6 chair? 



02-Core-17A 



02-Core-18A 



State two reasons wh)( it is difficult to define operatronally^ such terms as love or , p2-CorB-19A 

beauty. ■ ' , • . ' ... . ■,, 



Thermometer 




Meterstick 




Look at the diagrams of the measuring .Instruments. What' needs to be added to 
them so that yoy could tell your t,(»cher your measurement without having to show 
him 'the tliermometter br the meterstick?. ' . • 



Q2-(Sore-20A 
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02-Core-21A - Tie or tape a magnet to a "String, a§ shown below! Hang the magnet on the thick 

force measurer blade. Measure ^he combined weight of the magnet and string, 
Number and record your results for each step of the following. - 

1 . Record the combined weight of the magnet and string. 

2. Attach a nail to the magnet as shown. Pull gently on the nair until the 
magnet releases it. WJiat is the force measurer reading when the magnet re-^ 
leases the nail? 

'3. How much fprce did the magnet exert on the nail? • 

^ * » * . * ' * 



0-10 Newtoni 




02--Core-22A * List the letters of thejkuatiqns described below in which there Ss a force acting in 



addition to gravity ancmictiqju.' ' ' 
' ' a. A motorcycle parked in a garage 

A jitone smashing through a window 
c. . A sinker sittinjj^n a shelf 
^ . d. Two football prayers hitting head-on 

i ^ c. A washer lifted from a, desk 

02-Core->23A List four thingjj which should be tr.uc of an object if it is to be used as a standard 

unit of measurement. " ^/ . . \ 

\f ti> i m I . H i ■■ I f„ | - I , t 



Sol was given two old and uncalibrated spring scales, A: and B. He calibrated each 
spring scale two times. The two drawings below show the results of his calibrations ) 
for each scale. Sol must use one of these two scales in an Experiment. * 
1 . Which spring scale should he use? 
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trial 1 



, Scale A 
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Trial 2 




Scale A 
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Calibrations for Scale A 
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Scale B 
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Trial 2 



Scale B 
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^ 1 
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— 3 
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— 5 









Calibrations for Scale B 



\n this course you^oftcn make several tt^asurements which you are then asked to 
multiply and divide. Suppose ybu were to use the scale below. 

I. Would it be easiest to reporl/ multiply, and divicje the measurements if 
. the units on the scale were div/ded ifito 9, into 10, or into II subunits? 
2.."WJiy? *• ;> / •• 



1)2-Exc06-1A 
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1 . From which of the three- scales below (Jould you report the most accurate 
meas*urement of ^he distance from A*to B? . . 
2.. Why? 



Scale a L 



□ 

J ^ 



i 



/ 



3 
J 



A 

Scale b ?. 



' » > ' ' V « ' I I ' ' I ilf ' ^ 



Scale 



A 

c I 



1 , 



I ' ' ' '* ' I ' ' ' ' M ^ ' 
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Scale 1 



» ■ t 



A F GH C B 



I I I i I II I I I I 



J D K E 



I I I I I I I I I I I I I 1 1 f l H i I 1 1 ill 



Report your answers to both questions below in decimafs. 

1 . On scale 1 , what isNhe reading at H? At I? 

2. On scale 2, what is thb reading at N? At R? , 




Scale 2 



02 Exc07-1A 



Write the letter of the best answer AVhen the size of a'uhit of measurement such as 
the meter was first determined, it was . . 

a. discovered by scientists, ' 

b. i taken from a list of statrdards passed doWn through the' years. 

c. naturally set by something ifvnature: 



•/ 



U, set by a group of rtlen who agreed' on its s^e. 



■J 



The palm js a unit of length based on the' width of a man's hand. The digit is a unit 
of length based on the width of a man's index finger. 

1. Why aren't measurement units such as the palm and digit used very much 
♦ ntoday? 

2. Why are standard units such as the mpter and the gram used instead? 



02-Exc 07-2A 



The brightness of a lighted bulb was measured with a light meten^at several distances 
from the bulb. The data were graphed as shown below. Notice that the light bright- 
ness decreases as. the distance increases. ' ^ * 
Compare the change in brightness between the djstan^es of! foot and 2 feet w^ the 
change between 4 feet and 8 feet. Choose the words which correctly complete the 
following two sentences. 

1 . When the bulb and meter are close together, a jmaj^change in distance 
produces a (large )(small) change in brightness. 

2. When the meter and bulb are far apart, a large change in distance^pro- 
duces a (large)(small) change in brightness. 



02-Exp08-1A ' ^ 




BULB^W1ETER DISTANCE (in feet) 



ERIC . 



How can you lift a 40 lb box frbm the floor to the table with the least amount of 
work being done on the box? Select the best answfer beloW. 
a. Lift it with your hands. 
' b. Push it up an inclined plane. » ^ 

• c. Use a pulley and a rope. • 
, d. Any way you do it, the work on the box is the sajtne. 




03-Cor8-1A 
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l^easure the distance betweeiTeach of the three pairs of points, ahd record your an- 
swers in meters. 

1 . A to B. 

2. CtoP 
^ 3. EtoF- * ♦ 




Make the changes asked for in each of the following cases. , 03-Core-3A 

1 . 7 cm = m 

2. 0.7 m = cm • - 

3. 32 cm = m 

4. 4.2 m = cm 



EMC ^ ' ^ : 



What is the metric unit used in ISCS for measuring work? ^ 03-Core4A 

Find out how much work is done when you lift an ^electricity measurer base from the 03-Core-5A 

floor to your desk top. Get the equipment you nfijed to do this. Record your meas- . ^ 
urements in newtons and meters, and record the answer in the correct units. 

.:Write an operational d^efinitioQ for vvo/*/:. ^ 03-Core-6A 

Complete/the sentence below. * " 03-Core-7A 

Helen lifted the cart'frOm the Ooor and put it on; the tabk. Her science classmates 
said she was doing „ „ on the'c^rts , ^ 

— — ■■ ^ 



0 



03*Gore-8A 



. A force measurer was used to pull a box across the floor. What measurements below 
would you use to jneasure the work done on the box? Choose as many as are needed, 
not calculate the work. - ' a' • 
• 9. The box moved for 80 seconds. 

b. The box moved 100 cm. : . 

c. The speed of the box was 1 .25 cm per second. 

d. The box required 8 newtons of force to be moved. 



03-Core*9A 



Match th«j teritts system, subsystem, and component with their definitions. Write 
the nu)i([iber of the term and the letter of the matching definition on your answer 
sheet. 



Terms 



1 . System % 

2. Su^jsystem 

3. Component (of a system) 



Definitions 

a. A person who fights another 

b. An object that is part of a system 

c. A group of objects that interact 
directly within a system 

d. A group of objects, such as a hat, 
a book, a feather, and a clod of dirt 

e. A group of objects that interact 
with each other ^ % 



03*Core*10A 



Upper hook 




Lower hook 



Mac 




Mac uses the system shown to lift heavy truck tifes. List four labeled components 
which form a subsystem ii\ Mac*s sy^jtem. 



ERLC 



20 



study the diagrams below. 

1 . List the letter of each diagram which show^a single systern, 

2. Expl5in why any diagrams ydu chose represent systems. . 



03-Core-11A 





Diagram a 



Diagram b 



Diagram c 



r 1 ^ ' ■ ' ' i 

Study the diagram of the electric drill. . 

1. List each of the sets of components listed bel<nv>jkvhicl\can be considered 
a subsystem. . ^ * y 

2. Explain wliy you selected the sets you^Htdr"' 



Ring gear 



Terminals 




Drill bit 



Prongs 



Coryiponcnts 

a. plug, motor, chuck 

b. /prongs 

c* motor, drive shaft, drive gear 



•d. ring gear, chuck, drill bit 
e. prongs, cord, drive shaft^ 



Select the phrases which describe the relatior^ship between work and systems. A sys- 
tem can ^ 

* a. be its own source of input work. . . 

b. transfer input work. * . 

c. use input work to do useful work. 

d. operate with no input wofk. 
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^ . .1 • 



' ■ • d: >Wtt^tTHib.,s^^^ force.or |iistancg^i|basur<ijefients were made, ..^''^ 



V • 



.v.* • 





*• * • TFuici the average of each of the following two sets of numbers. Show your work. 03-Core-18A 
2; 4.t 3:0, and 4.3 • ' 

■Vr- ; George punched a hole in the- bottom of a paper cup. He tried to count how many 03-Core-19A 
drops of water' fell from the cup in one minute. His data from several trials are 
shown in ttie table below. Why is the average of 46 drops per minute probably closer 
to the actual count than the individual figures for the six trials? 



Trial 


Drops Per 
Minute 

rr r • T in ' g • - 


I 


44 


2 


4.7 . 


3 


45 


4 


48 


5 


47 


• 6 


_ 45 


Average 


46 
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^' Six scientists measured the length of the same steel rod with the same meterstick. 
^ They got th/Following data. 



Scientist 


Length of 'Rod 
(in cm) 


1 


7^ ' 


. 2 ■ ■ ■ 


73.9 

. 1 — 


■ .3 ' 


7.4.1 . 


4 


. • 74.0 


■ 5^' 


. 73.9 


6 , 


74.1 



Why shouldn't they all expect to get the same measurement for the' steel rod? 

Get from yourteacher either a copy of the graph below or grid paper. (On grid paper, 
copy the graph below, label the axes, plot the points, and draw the line.) Using the 
graph, find the mass in grams of the following. ... 



1> 9 sinkers 

2. 1 sinker 

3. 11 sinkers 

4. 4 sinkers 



30 
25 



§20 
o 

^10 




0 



6 8 10 12 
NUMBER OF SINKERS 
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Juan attached his force measurer to his science textbook. He then pulled the book 
across his desk. TheYorce measurer reading as the book moved along was 9 newtons! 
What is the name of the force he was measuring? 



03*Core-23A Why is the amount of input work done on a system always greater than the useful 

output jkyork? 



» ■ ' . \ - 

When a drag racer leaves the starting line, its wheels spin vigorously and get hot. What 03*Core-24A 
force causes the tires tp get hot? . « • 

Think of an empty garbage can being dtagged across a concrete drive. What would 03-Core*25A 

happen to 4{ie iuriiount of friction if the can were filled with garbage? ; V ' ' . 



Mr. Smith wanted to determine^whiclvkind of grain grew best on his farm. He divided ' 03-Core-26A 

the farm into four sections, 1, 2, 3, and 4. He put a different kind of seed in each . ^ ^ 

section. TT^ also v^antcd to test whetherU£iltiJ|zer A or B was better for his soil. He 

put A on sections I ahd 3 and B on sections 2 aM 4.^What is wrong with Mr. Smith's 

experiment? « ^ . * ^ / 



Jack did an activity in which he studied the bouncing of objects. He dropped two 03-Core-27A 
sinkers at the same time from shoulder height. One hit the floor; the other landed 
on a pile of three books. 

. I . Name a variable that is unchanged in both cases. , 
2. Name a variable that changes in the two cases. . ' 



A car tire n^anufacturer wants to know which of three kinds of cord material -- 03-Core-28A 
steel, fiberglass, or nylon - will help his tires give the best mileage. 

1 . What variable will he vary o^n pumose in his experiment? ' 

2. After the manufacturer has macft the changes proposed in part 1, what 
variable does he study the v'langes in? . ^ 



A racing car owner wants to know which fuel will give his car the most speed. Natu- 03-Cpre-29A 
rally he will make the tests driving his own car. Name two other factors that he must ^ 
keep unchanged if his trials are to be useful. . 



In the pulley arrangement shown in tlie diagram below, the mass and the pulley to- ^ 03-Exc 9-1 A 

gether weigh IC^N and will be lifted 10 cm. Read the sentences which follow. Se* 
lect the one quantity in parentheses which best completes eax:h sentence, "and record 
your answers. 

1 . To raise the mass and pulley 1 0 cm, 
the force would have to move (5, 10, 

.. 20) cm. 

2. The amount of force required to 
raise the combined weight of lO N of 
the mass and the pulley by pulling on 
the rope would be about (5, 10, 20) 
newtons. 




03-Exc10-1A 



In pxcufsio'n 10.,'you wQrked with>pulley systems, using movable and fixed pirileys. 
' ' I . in movable pulley systiems, how^does the input vvork required to lift an 
; object compare with th^oj^tput work done on the object? « ' . 
2. What is thp main benefit of using movable pulleys to lift objects? 



03-Exc 1 1-1 A Two meit tried to load a- roll of newsprint o;ito a truck. They p-ied to use a ten-foot 

long pl^nk as an inclined plane. They>i|dn't have enough force to roll the newsprint 
up the incline. . / ^ . - '' .. 

" . 1, If the men got a twenty-foot long plank'for an in'clihe, would the fojjce fe- 
/ " . ' quired, to roll the.hewsprint onto the truck befdecreased, increased, or not 

. • ■ * ' changed?. •■ . . • . . ' ' • *. 

* > 2. Why is this the case when, a longer plank is used? » ' y 



03-Eyc 12-1 A 



Mrs. J^nes holds a seesaw vvhile Johnny, who weighs 500 N, climbs on the right end 
3 meters from the pivot. After his sister Alice, who weighs 450^, gets on the other 
end at 4 meters,. Hrs. Jones lets go. - ' ^ • 

K Will the ^e^t|rrnoraent then caiise- the seesaw to turn' cjockwise or 
counterclockwise^* - ; , ^. 

2. What is the amount of difference between the moments? 




Find ^e average to one decimal place for each set of nu|tibers. Show your work. 
y . *:l. l.'/4, 3'/2, 2% .: . • . ' ■ " ^ . 



03-Exc 13-1A 



2. 2'/2, 3'/4, 2% 



ERIC 
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The wood bloek sliown below is dragged three times over a table. . Each time a 03-Exc 14-1A 

different surface, A, B, or C, is on the table. Whifch statement below best descsribes 
the result? .The for.ce of friction ' ' , . ' . 
. a. will be greatest on surface C becausie it ^las the largest area. 
. " b. wiirl)b greatest on surface A because there is more weight on it. 
, ;c. will be. the smallest on surface iC because there is less weight per square 
inch on it. ^ * * 

d. will be the same on ^11 si\,rCag?,s because' tXe tot^J ^^ght acting on the 
surface is the sajne^for A, B, and C. 



Imagine that a spring is squeezed or a rubber ban(l ^ stretched. * What kind of energy 
is givea to the spriag or the rubl)er bandt ^Setdcf the best answer below. 

a. motion energy . ^ - \ ^ ^ . 

b. potential energy 

c. gravitational energy * * , 

d. fricitional energy 



04-Core-1A 



^ Charged batteries, gasoline, and sinker* hanging on a string have potential energy. 
What is njeant by pqtential ^Ai^rg;^ as, used in that sentence? ^ 

\. ' . ■. ' ' // ' ■ \ 

, The spinigig is lifted off the track at 5 and set back onto the track at 6. Record the 
letters of any meastirements you would use to calculate the change in the potential 
energy of the spinigig. . • . ^ 

a. Weight of the spinigig in newtons ' - 

b. Weight of the spinigig track in newtons 

c. Height 3 in meters 

d. Height 2 above floor 

e. Distance 4 up the track 
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04-Cor6-3A 



A tri^-haiiimer used to driVe steel fence posts into the ground. Thre^ different , 
size hammers are raised to different heights above the tops of three posts. Calculate 
the potential energy of each hammer'before it is dropped. Show your calculations 
and answers on your paper. ; " . 



04-Core-4A 
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Post Size 


Weight of Hamnier ^ 
(in newtons) , , 


— — -r-"^^ — ^ — - 

Height above Post 
(in meters) ♦ 




1 Small. 


. 28.5 


0.8 




2. Medium 


• 53.6 


1.4 


C 


3. Large 


75.0- . 






-y^ , .1.. ■■ ^. m*,U. ■- 










* 


• 2-S ' ■ 



^ ^ 



4r% 
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1. If you Jift a concrete block off the ground to the top of a wall, do you 
give it energy? 

, 2, If so, what kind of energy do you give it? If not, why donit you give it 
* energy? , * 



, What is a metric unit used in ISCS for measuring potential energy due to gravity? 



Your instructor has suspended ajn object, labeled 04"Core-7A, above the fldor. Use 
your force Wasurer and a meterstick to find its potential energy. Show your meas- 
urements and calculations. ■ • 



04-Car6-8A * Look at the diajgram below. The finder pushing down on the ruler lifts the 0.5 kg 

mass. ^ ^ ^ 

1. Name the component doing the input work* 
^ 2. Name the component receiving tl^ output work. . 




0.5 kg mais 
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Write in yotir own words whatt/w;;/// work is. 



Select the phrase that completes thp fotloNving sentence. In a system, the abject that 
does work on jsomethiTig else is called the 

; a. energy supplier. ^ ?\ 
/ b/ iriput work. ' ; * - \: \ , 

_ c. output work, * . ' .1 ^ ^ 

d. energy receiver, ^ . \ . 



04-Core>11A 



Select Hie phrase that , completes t\\c falloNving ser^tence. In a system, thie object 
that has work done on it by something else is called the ^ . < ^ 

a. * inpjut w©rk. ; ^ , 

b. output. work. ■ , . . ' 

c. energyj||receiver. , » 
• d^ energy supplier. , ^ 



State a way in which you can tell if an object has iHotion enei'gy. You may use an 
example if you wish, , . 



04-Core 12A 



Set in the roller bearing blocks,, you have a 4-disk spinigig with a string wrapped 
around its axle. Attuche^d to the string is one sinker that can fall 1 meter and cause 
the spinigig to spin. What .effect would adding more sinkers have on the spinigig's 
speed of rotation? . - 



04-Core-13A 



Suppose your spinigig turns 5 times in 10 setfonds. What is its speed in turns per 
"second? Show your calculations on yt>w papei". 



04-Cor6-14A 



What, does the curved line on the grid tell you about the fish population in the lake? 
(Hiitt: ' How does the change in the fish population between the 5th and 6th years 
compare with the change between the 1st and 2nd years?) 
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Nahic the unit used to report the speed ora\spinning object such as a spinigig. 
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(let some graph paper, draw a pair of axes, and label them as shown below. Ose your 
grief and the table below to plot rocket speed against fuel used. Draw a best-fit line 
(qX thii plotted points. 



04-Core-17A 



Rocket Speed P'er Ml of Fuel 



Speed 


Fuel^ 


(in/sec) * 


• (ml/sec) 


. • . 2 • 


1 1 3 / 


4 




6' 


• 22 


8 


■ 25 


10 


'26 


12 


28 - ' 


t 14 


29 


10* 
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What two things does the best'-fit curved line on the grid below tell you about the 
magnet? * ^ V ^ '! ^ 
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A spinigig with 2 disks and a string wrapped around its a>tle is set into the roller 
^^kate wheels and placed^^n the track. Attached to the string is one sinker that can 
fall one meter and cause. the spinigig to spin.^hat effect' would increasing the num- 
ber of disks On the spinigig have on its speed ot rotationj? . 

. ' ■' - • - ' 



Define mass. (Hint: Consider 1m)w it is used in the following sentence.) Debbie 
^compared the. mass of the sinKers with the mass of the golf ball and found they were 
equal. > . * / 



04-Core-2QA 



04-Cor6-21A . A tow truck^s winch liftf^d a car from the road. The ear gained potential energy. 
, What kind of energy did the winch apply to the car? ... 



04-Core-22A 



1. What kind of enerigy does a large rock have when it is held twenty feet 
above the ground by a rope? . 

2. If the rope is cut and the rock falls, ily^ energy changes. What kind of 
energy is it. changed to? • " . 

3. What force acts upon the rock to change the energy after the rope is cut? 



I^ook at the diagrai^ below* A steel ball is tlropped on rocks to crush them. The 
ball is lifted to a height of ten feet above the rocks by a man using a pulley. 
I . Name the supplier of ingut energy to the'system, 
2/ Name the receiver of output energy from the system. 



04<:ore^23A. 



—Steel ball 



Man 




Rocks 



7 ■/ ■ 



/ 



When your hand moves, it has enei^gy. It can beat otv a bongo drum. How could. 0!(l-Core-24A 
you measure the energy of a mbvinfi; hand as it strikes the drum? * ^ ' 



The force required to slide a brick on the sidewalk is 3^ newtons. Bob threw a 
baseball at the brick and caused the brick to slide 2.0 meters. If ^rll the motion 
energy of the baseball was given to the brick, how much motion energy did the 
have? . ^ . . * . * 



04«Core*2!&A 
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In the drawings below, arrows correctly show the dirQctioti in which five spinigigs 
are moving. Howe^yer, some of the labels are incorrect. List the number of each of 
the incorrect labels. •> " . • ' . 



1 t 3 4 6 

Energy receiver . Energy suppliei; Energy receiver Eherfty receiver Energy supplier 




I 



Energy supplier 
6 



n 



Energy receiver 
7 




1 



Energy receiver 
10 



Energy suppliei- 
9 



Energy supplier 

a 
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\o is the moort of the planet Jupiter. It is Jmger tfian earthVmoon. The force of 
gravity on a 'l kg r^ass oil lo is about. 1.78 neWtorts. On earth, it is about 9.8 new- 
tons. . 

L If a golf ball were taken from, the earth to lo, would its mass change? 
y 2. What'would happen to its weight? 

3. How did you know the answers to give? 



(WExc 15-2A ^ 



One of the astronauts took a golf ball to the moon. 

1 . Did the mass of the golf ball <:hahge during the trip? . 

2. Wh^t have you learned about mass that supports your answer? 



Answer both 1 and 2 below: by selecting the letter that best completes the sentence 
in;.each Case. , . ' \ ^ . ■ 

' « "1/ Excursion 16, **For^runners of Space Travel/' tells how eleven men who 
/ lived from 400 B.C. to 1^25' A.D. developed ideas about ^stroilomy. One 
thing that all of these men did was . ^ 

a. invent instrurnents to measure or observe with. • 

b. contribute new ideas. x 

c. make maps of the earth or planets. 

d. ' build fockets or spaceships. ! ' 
^2. Newton said, **If I have seen further than other men, it is becauile I have 

stood on the shoulders of giants.^' He meant that • 

a. he was a very modest man' and didn'^t want oraise. 

b. he was short himself but cbufd see farther ^hen someone held him up. 
^c. *he had the advantage of others' ideas and could improve and adyahce . 

. . .themr' . , " 

; d. he could explain th^ gravity that holds stars in galaxies' because tjicr 
others couldn't see outside the solar system. 



Each of Uie following four statements describes a relationship between the variables 
age and weight. "BQside the number of each statement, record the letter of the graph 
below which shows the same relationship. 

1. As age increases, weight increases at a constant rate. ^ 

2. As age^increases, weight decreases at a changing rate. . - 

3. - As age increases, weight decreases at a const^int rate. 

4. As age increases, weight increases at a changing rate. . * 
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After the number of each of the following four statements^ write? the letter qf^the 
graph that jlliistrates the relationship described in the statement. - You may use the\t 
letter of a graph more than once. 

1> When weight increfiises at a constant rate^ speed decreases at a constant^ 
^ate. . '• ■■ . ^. 

2. When weight increases at a constant rate, speed is not changed. , 

3. When weight decreases at a constant rate, speed increases at a constant 
rate. '' , ^ ' ' '''^ • 

^ 4. When weight increases at a constant rate, speed increases at a constant ' 
■ rate. ^ . . * 



Graph a 



Graph b 



Graph c 
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04-Exc 19=-1A A beach ball wijh water in it' has a mass of 1 5 kg. It has been tossed^at a speed of 3 

* . t meters per second and is traveling toward you. At the same time a 2 kg exercise ball 
is thrown toward you at 15 meters per second speed. Use the formula KE = i/2ms^ 
to answer the following questions. YoUr answers will be in ne^yton•meters. 
• 1. What is the difference in the energy of the two moving objects? Show 

your calculations. 

2. Which ball would be more difficult to'stop? 




When 4 rubber band has beenlStretdhed, >yhat kind of ehergy dpes it have? 
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Triall ' 


"' Trial 2 . ■ 

i.i'i.. 


Average of force of blade 
Distance blade tip moved 


&:7.:N ■ . 

0.019.m 


0.046 m 


— — — - — ■/ ■ ' — • — ^-^ — 
Work done on cart 


0.141 N-m . 


• • 0-.321N-m 

1 — 1 



Brent used his force measurer as the input work suppHer to his water-clOck cart. 
When he reviewed 4iis data,, he noticed that in Trial. 1 he had used a larger force than 
in Trial ^. . But he Ited done less work on the cart. Could this be true? Exj^lain your 
•|nswer.'' ' / ' ^ > ' ' ./ 



Give an operational definition of kinetic energy. 



O5^CQr0-2A 



John brought a toy cannon to class.^He found it took 1,5 newtons of foVce to start .0&<5Qre«-3A 

to compress the spring in the cannon, and the force had to' be increased to 6.'5 . 

newtohs to compress the spring completely. The distance the front ofvthe^ijpring , 

moves when released is 0.06 m. What is the potential. energy of the spring when 

fully compressed? • , . ^ . • • ^ 



05-CorMA 



1^ 



A motor is connected to a battery. How can you tell if th6 motor has kinetic 
energy? » ^' . * 



.What would you do to measure the amount of kinetic energy a moving cart h^as? 



0S<:ore*5A 
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Study the diagram below. Jean pulled the blade of her force measurer all the w^y 
back to position E and released it. . , 

L Identify by letter the position at which the potential energy ojthe blade 

was the greatest. 

2. Identify W letter the position at which the kinetic (motion) energy of 
the bkjde was the greatest. . 



05-Core-7A 
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An object.at X weighs'3.7 A scQond^o^^ : v . ; 

1. wiiiich^of tlie following states the direction ^f mpvemertt? X fd Y ot t 
■ to y'^^V : .'a. ■ :. :. • / , • ' ' \ ^ 

2. y/hich of the follb\ymg coirectly states the- amotint of forci aglm^^ 
produce the motion; :9,:5N, 2.^ . ? 




— Pulley 



3.7 N 



5.8 N 



05-Cqre-9A , . Look at the record below of the ipovement of> a water-cIocJc .cart. TWsTecord Was 
. ' - made by a moving cart which dropped a drop of ^^(ater eveiy two seconds, - I 

.1, List the letters between which the cart's speed isiihcr^^^ . 
' . . - , 2. List'the jtettersrbetween Which the ;Cart*s speed is decreasing. ' 

• 3. List the letters, between which the ca^j^%spjeed is constant/ i 

..." . '•. \. ' ■■ '.' - ■ ■'■ " " ■ '\ ■ 



A 
X 



•■• B.. 

y X xy X 



c 

X 



D & 
X X X X XXX 



T 



T" 



90 



100 1 



10 20 30 40 50 60 70 80 

DISTANCE (in citH 



Suppose you put a ball on an inclined plane and release it without pu$hing it. What 
force causes the'ball to roll (iown the incUne? ' a. > 



Q5-Core-10A 



0&:Core*llA What force causes a marble rolling across the floor to slow down and stop? 



05^Core-12A , Ati electric motor is an energy converter in which electrical energy is changed to 

useful output kinetic energy ^ When the output mechahical energy is measured, how- 
' ^ ' ever, it is always less than the input electrical energy. What force is responsible for 

this dpcrease?. y ; ( * \ 

••••• . • ■ . . * . ■ s 

— • ■ . " — ■■ ^ — f — ^ — - — ••■ . ^, 



|I. Write, the letfer or the 'best chb^^^ complete the following sentence. 
When 84 hewtonwetersf of input work is d&he by a horse'on a treadmill, the 
treadmill might do 
a/ 8 i .5 newtdn-meters of output wotjc. , ; ' V / 
h. 84 newtpn meterspf output Nvork. • 
* c. 88.5 newtph^meters of output \yorkv 
2. Write the letter of the reason for your choice. . 

a. Because the horse doesn't wkste any energy 

b. Because the treadmill ^ayes work, as a. machine does 

c. Because in a system inp^t work is always jgreatef thart o.utput work 



05^ore-t3A 



Choose the correct word to complete the following sentence. "Hot-rod'VSaxon 
alwayS^spins the wheels of his Coryette when he takes off from the school parlahg 
lot. This causes the temperature of the tires to (increase, decrease, stay the saiTle), > , 



Enetgy occurs iij many forniSv List six of these fontis. 



05-Core-14A * 
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Think of the changes in energy that pccur^n the following situation. A'box 
^ 1. is lifted from the floQj, ' ' , \ , " - 

2. reaches its maximum height of 2 m and stopt*; ^ : Y " 

3. falls, and ^ ' ' 

4. is «bout to strike the floor, ^ ' ^ 

For each numbered 'step aboye^ s^ect t>yo things from the table below - thp letter 
(a, b, c, or d) of the phr'iase which desoribes the poteriti^ll energy of the box at, that ; 
moment and the letter (w, x, y, or -z) of the phrase- which describes the' kLrtetic. 
energy of the box at the ^ame moment, . 



06^Coce^16A 



" • ■ ; — ^ — ' • \. - ■ ■ — 

Potential Energy/ \ 


Kinetic Energy . 


a. gains potential energyv 

b. loses potential energy V 

c. lowest potential energy \ 
.d. greatest potential energy \ 


w. gains kinetic energy 
X. receives input of kinetic energy 
y. no kinetic energy • ^ 
z. greatest kinetic energy 



.4 



Describe how yoii can tell if light eneky is present in some way besides seeing the 
light or an object wljich the light Illuminates; Also state whaWou Would need to do- 
to m'0isure the amount or intensity of the tight. 



05-Ct»r^'17A 



Stephanie agreed that light could light up things and rnal;te them visible. She said 
light couldn't do work, though, and that ther^ore it isn't energy.; Prove that 
Stephanie is wrong? Name an instrument whichNshows .that light is a form of 
energy. Tell how the instrument shpws that work is bei^ig done. 



O&Core-t^A 
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other bulb? 



\Get a^palm glass, and tilt it until all the lilcjuid iis int^one of the bulbs. Hold the full 
\ bu|b gently in your hand, as shown iit the pictwc bdow. B$ sure; the cross tube is 

below the bulbs and' th^ empty bulb is lligher; Choose the correct answer below. 

What causes the liqiuid to move toward the ^ 

. ' ^ ; ^a. JH[eat energy : 

b. l-ight energy 

c. Pressure 

d. Gravity \ • 



I. 




CAUTION: HOLD GENTLY 



Give t>yb' examples whic^i j^ electrical energy can be changed into kinetic 

energy.^ ^ ■ V ,■ ■ ' ■ " ■ " ** 



05*Core-2i^ 
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I^ead the following stoiy. While working on Chapter iO,' Johnnie put nails into , holes* 
1 and 3 of the force measurer and pushed the cart back until the. blade touched the 
/jiail in hole 3. (You may look at a force measurer if you >yish.) Then he observed 
the folio wif^^ things. o 
1 . The blade went forward (from hol« 3 to holej 
2! The cart liftetd t4ie sinkers. • \ v 

His partner stopfiied the cart, but it slipped. 

3. The sinkers fell. / - ' ,v 

- ,4. The eart sl^mified into the tlade and pushed it back from hole L 

.5. The cart went (prward, raising the sinkers. - 
, 6. The sinkers lay flat on the flooi?; • ' . ^ 
Besidp the number of each step, write P-K if potential energy is bejjig changed to 
kinetic energy and K-P if kinetic energy is beihg cl^anged ^pptqnUalener^^^ 
ijsl if there is ik) change in the form of energy. 



05-Core-22A 



Write the letters of all the statements: that identify characteristics of energy. Energy 
•can . ■ ' ' ' ■■■ , . ^ _ 

a. be converged from one form to anotheir. . 

b. be measured by speed times distance. 

c. be destroyed. . / " . 

d. exist in more than one form. , . . ' 

e. be transferred from one system to another. ♦ 



Examine the diagram below. V * ' <■" ^ ^ ' • \ 

" ■ I . Slate tne.form orXorraspf input energy shown inii-the: diagrarny> .. . ^ ^ 
2. State the form or forms of output energy sho^ynjn the diagMrm..;, . 



> 05-Cor»-23A< 
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"In your home, there are many things which convert one form of energy into another;' ' ' ' 05-Core-1?4A 

J . List three such energy conVertersMound in your home.- , • 

V Y 2. St^te the formW the input and the output energy for each. For example,' . 
light bulN inputenefgY " electrical; output energy' - heat ^ndUght. 

. .. ■ ^ _ i^^^^r- . ,=r 

A water cloclc^rips 37 drops in 18 seconds.- The, water-clotJk cart leaves -a tir^il of - O&Exc 20-1 A 
v^Tater drops 3 cm apart. What is the speed of the cart in centimeters per second? 



Pepito, an ISCS student,, noticed an ant walking around the pircumference of a 
spinigig disk which hung in the rack.. -The timer was going, so he tiiped the^ant. 
It took 14 seconds for each trip around. HoW far did the int walk in one trip? At 
what spe^d was it moving? You may get a spinigig, 50 cm of" string," and a meterstick 
to ■majfc. whatever measurements you need. sKow your measurements and your cal- 
culations. Report your answer in centim^ers^ pet Segond. 



05-Exc 21-lA 



The following things are known. aboyt a. rocket. . 

%. It has a mass-of 1,800 mass units. ^ • .'. . 

b. It has a thrust of 750,000 lbs. ' ' " 
' . c. It has a speed of 1 7,5130 miles per hour, 
.r d.. H. has an acceleration of 0 to 7,000 mph in 4.5 sec. 
, Write the. letter of each variable needed to calculate the rocket's momentum. 



0&.EXC22-1A 



Assume th^ tjjg^ equipment sFtt^n ihjthe diagram below is all in good working order, 
L Will the bulb light? / ' V ' 
Wh/'do you believe the oulb will or will not light? * • 




nh. 




Switqh 



1 ' 






pill, 




Bittiry 




Bulb 
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Get the bottle of .blue solution labeled o4Core-2. This is the same as the solution 
you used in Chapter 12. Which material in these solutions was responsible for the 
reddish-brown coating on the carbon rod? 

a, Water- ! 

b. . Copper 

- ' c. Sylfate ' , 

d. Oxygen 



The carbon rod in box 06-Core-3 was coated with a substance during the activities 
done in Chapter 12. Name the material that coats the qarbon rod. 



OeCoreSA 



car battery is properly ^connected to. an electric battery charger. ChoQse.the letter 06-Core^A 
of th^j^ftt^e below which describes the energy convecsion that takes place within 
the battery during charging. : - 

t\. Electrical energy is changed into kinetic energy. v . 

b, Chemical^ehergy is changed into electrical energy. . 

c. Light energy is changed into heat energy; 

• . d. Electrical enefgy is changed into chemical energy. / . 
' ' - ■ - ■ ' • • > — — — - 



In ^hat form, is energy stored in a battery? 



06-Cor65A 



l! ,What happens inside a rechargeable automobile battery when it is being : 06^ore-6/)^ 

charged? • . . 
"2, When it discharges to the automobile, what happens inside the battery? 

(tuff 

^ • • ■ . ■ . ' .. ■ - . — 

Luis has a battery. 2 bulbsf and 3, test leads. What must he do to make a complete 06fCore-7A 

electrical circuit? You may use a diagr<fm as part of your answer. > , ' ^ 

• • i • • . \' ■ ~ ' ' : ■■ — 



'*er|c 



Go get I charg^ fla^Iight battery^ 2 bulbs and sockets, and 3 tfcst leads Ustng 
these materials, connpct the two bulbs in a series circuit. Show your teacher what 



06-Core*8A 



06-Qor6-9A 



you have done.- 



Diagram a circuit that shows a swrtetva battery, a motor, and two light bulbs con- 
nected in series. * 



06-Core 10A 



For each of the following statements, tell whether |he electrical devices mentioned 
are wired in parallel or in series with each other. *WritQ series or parallel on your 
answer sheet next to the number for each statement. 

/ 1 . Suppose a fuse (circuit breaker) in^a house is removed and that Causes the 
television set in the living room to go off. How are the fuse (circuit breaker) 
and the television wired? 

2. A toaster and a light are both plugged into the receptacles of a wall outlet. 
Thf toast pops u{|, and the toaSter shuis off: But the light remains on, How 
are the toaster and the light wired? 
^3. Suppose you wish to roast meat in an electr|fc oyeif. You set the^lectric 
. • timer on your oven for two hours. At the end of two hours, the timer rings 
and shuts off. The oven also shuts off. How are the timer and the oven 
wired? ' •. 



06-Core-11A 



Diagram ^^ireuit containing a battery, a motor, and two bulbs wired in parallel. 



OeCore 12A 



Get the following: I charged ''D" size battery, 3 bulbs and sockets, and 6 test leads. 
Using these materials, connect the three bulbs in a parallel circuit. Show your 
teacher what you liave done. . • 



OeCore 13A 



Look at the circuit diagramed below. Suppose one more bulb is added in series with 
the circuit. How would this affect the amount of electrical energy the motor and 
the other bulbs receive? 



Battdfv 



Switch 



Motor 





Bulb 



, - * - 

erJc 



i2 



The amount of current flowing in the circuit diagramed below can be reduced in 
several ways. State one way in which the current can b? reduced but not $topped. 
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Switch 



IE 



Battery 



1^ 



Motor 



Each diagram belgw represents either a series or-a parallel circuit. On your paper, 
beside the number of each diagram, name the type of circuit it shows. 
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Battery 



Battery 



Switch 



Switch 




Battery 



Diagram 1 



la^i 



Diagram 2 












Molor r 




nn 



Battery 



Switch 



Diagram 3 



Diagrarn 4 
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'' » f ' ■ ' ' I 1 > ■■ I III I 

When electricitj^ is passed through a Ffcsistor, the temperature of the resistor^rises* 
What causes this? 

n/of \h elec- 
Jd? 



Suppose that a>(f6m|)ass with its magnetic needle "is plated under the wi 
trical circuit^tds shown below. What will happen when the switch is closi 



Compass 





■ - ft . 

. ■...i» A «'i>» t '>*t"[i . ^iv»>' 



Battery 
(top view) 



Switch 
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How does changing the number of loops in a coil of wire affect its* magnetic 
strength? , 



06-Core*19A 



Record the letter of each statement below which identifies a characteristic of energy, 
Energy can • *K ^ 

a, be measured by speed multiplied by distance. 

b. be destroyed. 

c: exist in more than one form. i " . 

d. be transferred from one system to another. 
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This battery, as it is pictured, will not produce enough electricity to light a bulb. 
Write the letter pf any change listed below which would let the battery produce 
.more elefc trical energy. ' \ 

a. Using strips made of different metals » 

b. Using a beaker rather than a bi^ttery jar ■ 

c. . Using a different solution , such as copper sulfate 

d. Using a cardboard divider 



— Ammonium Chloride solution 



ERIC 



Chemical energy can be stored and then changed^to other forms. Write the letters of 
any sentences below in .which it is possible to say that the stored chemical energy is 
changing to other forms. • . 

- a. The brown coating on the lead strip in your ISCS battery disapp5afed 
when electricity was produced. ^ ' 

b. The zinc metal strip turned copper-colored whpn place(J in copper sulfate 
solution and the solution got hot. 

c. The^addition of glycerine to potassium permanganate produced lig^it, 
/.A cL. None of those are correct. • ' - 

y ^ "'^ "^'^ ^ , • ^, 

Nick measures the weight of a beaker, using a balance like you use in your ISCS 
course. He gets 4 weight of 26.0 g. Next he measures the same beaker using a more 
precise balance - a centigram, or triple beam balance, as it is sometimes called. Tic 
gets a weight of 24.98 g. Finally^ he uses an electrical balance, which gives him a 
weight of 24.976 g. Nick says now he knows that the 25.0 g weight he recorded 
earlier is error and that the weight of the beaker is exactly^24.976 g. 

1 . Do you agree or disagree with Nick? ^ .s ^ j * . 
"2: Why? ' - ' 



06-Exc 24-1A 
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Luis plotjted points for data he collected using a spinigig. The point* were located las 
shown on the grid below. Get grid paper ^from your teacher. Labd. the axis, and 
plot the points as shown below. Then draW the best-fit line for the points. ^ 
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The electrical outlets in Iggy*s house are wired in parallel. Write the letter of the 
sentence belbw that explains what that means. 

a. The circuit contains more light bulbs than if it had been wired in series. 
. b. Tlie TV, stove, and stereo will work whether or not they are switched 
on. * ♦ , 

c. If the TV is switched dff, the fan also st6ps running. 

d. The electricity can flow through the circuits in any one of several paths. 

e. All of the above are'^correct. ^ 



06-Exc 27-1A 



The following diagram shows a copper vv^e^ssing through a piece of cardboard on 
which several compasses have b^en placed. On your answer sheet, trace the card- 
board and compasses. Then, use arrows to show the direction the compass needles 
will point when the switch is closed and electricity is passing through thte wire. 
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Select the answer which is not true of a scientific model. , 
a. It explains observations, 
b^ It is an experimental observation. 

c. It may in some cases be represented by a physicar object or a sketch. 

d. It is use'ful. 



07-Core-1A 



Select the best answer. Scientific models come into existence by being 
• • a. discovered in nature; using telescopes. " ' * 

b. found among data and pieced together. 

c. extracted from natfcire, using microscopes, 

d. thought up by men, using th^ observations. 



State two things a good scientific model does. 
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Select the statement below which best fits your understanding of the models that 
scientists use. A scienfific model 

a. provides correct answers to all scientific questions. 

b. describes what actually happens in nature and therefore is correct, 

c. is no.t usfed because it is correct, but because it is useful in explaining 
observations and predicting other observations. 

d. cannot be shown to be incorrect. 

t ^ 

The ISCS model for eleetrieity uses the idea 6f the electroparticle. list three 
characteristics that are assumed to be true of the ISCS electroparticle. 



High energy terminal 
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The diagram below shows an ISCS battery charger and an ISCS battery. On your 
answer sheet, describe- the path through the battery-battery charger circuit that we 
assume electroparticles follow. Tell what .happens t© the electroparticles at each 
..step. ; . ' ' 



07-Core-6A 




Operating battery charger 



Can sciciitists develop more than oni model which can be used to explain light? If 
not. why not? if so, how would a sc(entist decide which model to use? 



07-Core-7A 
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07*Cor6-8A ^ Using the electroparticle model, describe the process of charging a-battery. 





07-Core-9A 

- 


When a charged battery is connected to a Hght bulb and t% circuit is cpmplfte, the 
bulb lights. , Using the ISCS electroparticle model, explairfhow the energy travels 
through the circuit and how it makes the bulb light, ' ^ . 

— : ^ " . 


07-Core-10A 


• Tell \yhat happens at the poles (terminals) >of a battery when there is a complete 
circuit to a motor. Exptain your answer inyxerms of the ISCS electroparticle model. 


07Core-11A 


Use the electroparticle model to explaili what happens to the current flow in .a cir- 
cuit when a resistor is added. / ^ ' . ' 

\ 


07Core-12A 

<< ' 


A circuit contains a charged battery, ^m electric motor, and a resistor. Which factor 
in the list below determines how many electroparticleis will pass through the resistor 
in two minutes if the battery has a good charge? \ 

a. The charge of the battery \ 

ti. The size of the electric motor \ 

c. Thesize of the electroparticles 

d. The energy of each electroparti^cle 


07-Core-13A 


List three things about the flow of electricity thrbugh a circuit that are not explained 
by the ISCS electroparticje model. - 


07-Core-14A 


When you use an ammeter to measure the current received by a circuit, you must 
connect it in series with the circuit. Why? . \ 


■ ■ ■ • > 

07-Core-15A 


Study the diagramj bglow to determine how the electricity measurer is conn(?tted in 



the circuit. When jt is connected in this manner, what does it measure? . 



Select the best answer below. Accepted uniy of measuremertt come ijfito exis 
when they ar6 ' y , ^ :: * / ^ • 

a. found by^experience. / / . ; 

b. ^ 4^5fiaed ^y^^^ * 
.c/set by nature../ ^ -^-t^/.v , 



existence 



07«Core*16A 



d- experimentally discovered by scientists. 



. One way to describt? electricity is to use the.electroparticle model V^ing this model, 
describe the process of charging a battery. 



07Cor8-17A 



Name the stxindard unit for measuring electrical current. 



^7-Core-18A 



What is the standard unit for measiring electrical energy carried by an electroparticle? 07 Cora-19A 

■ , M I ' ■ ' ■ , { 1 II, ' 1 , 

Carefully study the setup your' teacher has assembled in box 07-Core-20. As it is 07-Coro-20A 
set up, it is an ammeter. Change it into a voltmeter. Show your setup to your teach- 
er. • 



07Core21A 



Get an ISCS electricity measurer kit, four D batteries in holders, five test leads, and 
a blank tongue depressor mounted on a Yz kg mass with rubber bands. Using these 
materials, make a voltmeter scale for the electricity meas>MWf . 



1. Construct circuit A. Cld^' the switch and measure the current flow, and 
report your measurements.' Show your* ammeter hookup to your teacher. 

2. Then , hook up circuit B. Close the switch and measure andTepbrt the 
total current flowing in the circuit.. Again show your hookup to your teacher. 



07 Core 22 A 




Battecy 



Switch 



Battery 



Switch 
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Circuit B 



07*Cor«-23A 
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John connecte an . electricity ittteasurer, ciosfts th^ switch, ind thevpointer moves 
downward on the scale, as shown in the diagram below. What can he do to cause 
the pointer to deflect upward on the scale?- - < . • : 




Electricity me^/urpr 



Switch 




Bulb 
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How will adding one more bulb in series in this circuit affect the amount of electrical 
energy each of the other bulbs receives? 



Switch 



Battery 



^ — tnr 




Motor 



Bulb 
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, A Stoppered bottle With a message inside has been thrown into a calm sea by a 07-Exc28-lA 
, prisoner bn a pirate ship. Th? captain sees the bottle and tries to shoot it with th^ ' . 

ship's cannQn. All he does is make waves with the cannon' ballSi The w^es pass \ 
under the floating bottle. Which q^f the following statements best describes the _ 
motion of the bottle in the water? i . ^: 

a. Away frofln the ship \ * * v 

b. Towards the ship ^ ^ ' ' 

d. Impossible to answer unless you know if the Waves df6 moving away frdm 
or toward the ship ^ 

Place 2 inches of water in a water trough, and put a small cork in the middle of it. 07-Exc 28-2A 

With a pencil, slowly tap the surface of the water at one end of the pan, creating a 
series .of waves. Does the cOrk-water system move horizontally towards or away 
from the wave source, or doesn't the system move horizontally at all? What, if any- 
thing, travels 'Across the water's surface? 



Read the following story. Assume that both persons are stating correct facts. Zdck * 07-Exc 28-'3A 
Zap is training people to operate li^ht shows. He explains the theory of series cir- 
cuits, using the electroparticlo model of electricity. This model is fairly simple and - , 
explains all the observations his students will make. One of his students brings in a 
new book which explains series circuits, using the new, but complicated, electron 
niodel for electricity. Would the student be right to say that because the electro- 
particle model is incomplete, it is wrong and should never be used? Explain your 
answer. . 



Select the best answer beloW. The gravitron, a particle of gravity, is a. model prb- 07-Exc 29-1A 

posed to explain gravity. Most scientists will accept the gravitron model ''^ 

a. if forces other than gravity can also be explained ii) terms of gravitrons. 

b. if thinking about gravity as tiny particles is useful in explaining gravity. 
^ c. if a law is passed that gravity can only exist if it is in the tiny particles 

.described in the model. , " ' 

d. only if gravitrons are seen in experiments. 



— » • r 

• Suppose that in 1 970 nearly all scientists accepted the wave model for heat. ' This 07-Exc 29-2A 

would mean that , . 

a. they had direct proof that heat traveled in waves, 

b. at least a few scientists had observed heat traveling as waves. 

c. thinking about heat as though it traveled in waves explained the observa- 
tions mad(^ to that date. , 

d. '.heat had the exact properties ofa water wave. 

e. 110 other model could fit the observations made to date. 



07-Core-29*3A Pretend that nearly all scientists iaccept the ^leotroparticle model of ele^fricity de- 

scribed in Excursion 29. Choose the entry Below which best describes *bne of the 
/< things that acceptanceMmplies/ v * ' \ 

^ ; a. Scientists have se«n electricity traveling as electro^)articles. \^ 

b. The model must be revised to incorporate any new observations th^t 
don'f agree with it. ' i 

c. No other model could fit thfc observations made to date. 

d. It answers all their questions about electricity, 
e! None of the above are correct. 



b7.dore-30-1A 



Two wires, A and B, are positioned as in Diagram 1, when the switches are open • 
Diagram 2 shows that wljen the switches are closed, wirea^ A and B will attract each 
other. Suppose that in Diagram 2 in the circuit containing wire A the electroparticles 
come out of the battery through terminal 1 and reenter the, battery through terminal 



2. 



1. Through which terminal in the circuit containing wicc B do the electro- 
particles come out of the battery? . 

2. Throtigh which terminal in the circuit containing wire B do the electr^ 
particles go back into the battery? \ . 



Terminal 1 Terminal 2 

■nn- — . 



mr 



1 




I 



Terminal 3 Terminal 



4 ! 



r 



Diagram 1 



Tin- 



nn 



^1 n 




Terminal 1 Terminal 2 

a 



Terrpinal 3 Terminal 4 




Diagram 2 
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Which of the following statements is the best description of scientists? 

a. Scientists all exhibit behavior patterns lijce Ampere's. / ^ 
b/ Scientists are completely different from other people. 

c. Scientists' personalities vary like those of any other grdup of people. 

d. Scientists are a group jq/ people who were geniuses even as children. 

e. Scienlists.are so involved with their work that thiy do not have time to 
. be polite. 

• ■ ■V:-. - ■ - • 



A toy manufacturer wants to make, two battery-operated walking dolls which operate 
on two ordinary batteries. He advertises one doll as "Walking Wilma - she walks 
slowly, but she'll walk longer than any other doll you can 'buy." He advertises the 
other doll as "Running Rowena - she runs short races faster than any other doll 
made today." » 

For each doll, state whether the doll's batteries should be connected in series or in 
parallel'. Explain your choices, using the electroparticle model. 



07Exc32-1A 



Susie the Snoozing Dbir operates on two batteries connected in parallel. 'Wie motor 
that ope'rates her arms and ithe motor that operates her legs as she stretches can be 
thought of as two similar resistors. The. manufacturer plans k new, improved Susie 
who can move her head from side to side. This movement will require a third motor 
(resistor). In addition, the manufacturer plans to add a third batteiy in parallel.. Will 
a voltmeter reading taken on t|ie new improved Siisie be more than, equal to, or less 
than a voltmeter reading taken on the older version of Susie? Explain your answer, 
using the electroparticle model. * 



07-Exc 33-1A 



07EXC 33-2A 



W^nda th^, Walking Doll operates pn two batteries and motors connected in'seiies. 
Thb motor that operates her arm's and the motor that operates her legs can thought 
of as two resistors. The manufacturer plans a new, improved Wanda, who can move 
her heady This movement will be a third motor the same as the other two. In 
addition toCthe motor, the manufacturer plans to add a third battery in series. Will 
an ammeter reading taken in' the new^ improved Wanda be more than, equal to, or 
less than an aiturieter reading tdken in the older version of Wanda? Explain your 
answer, using the e|ectroparticle model. . v 



. < ■ 



5j 



to. measure the current flowing through a circuit, you must connect an ammeter in 08rjpore-1A' 
series with the circuit rather thai) parallel to it Use the e^le^tiroparticle moclel to^- - ; . 
plain why, * • - 



. ^ r- 

Suppose you need to measure the voltage available to a motor in a circuit. How 
should the voltmeter be connected into the circuit? If you wish, you may^use a 
diagram as part of your ans\yer, ^ 



08-Core-2A 



Study the. circuit below. Describe how you could detect and measure voltage at the 
bulb when the switch is closed. Name any other piece of equipment you would 
need; Tell which letten; on the diagram' show the places.where the equipment should 
be connected. 



08-Cor6-3A 





Battery 



' 9 



cnD 




Resistor 



Switch 



In the diagram below, the meters are correctly connected to measure current and" 
voltaj^e. Decide for yourself how each meter is connected and whether it is an 
ammeter-^or a voltmeter. Then, record on your answer sheet the^words in parenthe- 
ses that best complete the' statements, below. 



Switch 




Battery 




Meter X 




Meter Y 



1. oMeterV is coanected in (series, parallel) with the light bulb. Therefore, 
Meter X is\an ammeter^ a voltmeter). . 

2. Since Mbter Y is connected in (series, paralleh) with the light bulb, jt is 
(an ammetef, a voltmeter). v 
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*f^A light bulb receives 0.2 amperes and 6 volts for 10 seconds. Find tlhe total electrical 
energy received by the bulb. Show yoWi:work, and use the correct units. 

— ■ — ' ; — ^ — ^ ^ 



08Core6A 
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Choose the correct answer below, ^ What is' the formula for calciHating the total 
elettrical ?ner^y supplied in* a given circuit? 
« a. Volts plus amperes divided by tirne 
^ b' Yqlts minus amperes4)lus time ^ 

c. Volts times amperes times time 

d. Volts divided by amperes times time 



licii a 



Below is a diagram of a complete circuit in wliiich a bulb is lit. What three variables 

must you measure to determine the total amount of electrical energy that the bulb 

* ■ . ■ • . 

receives? 




Battery 



\ - 



08-C<ire-8A Set the assembled circuit in box 08,-Core-8A, an electricity measurer, a timer; volt- 

' •■ " meter and ammeter scales, and two tUtt leads. Disconnect the battery, charge it, and 
replace rt in the circuit. Measure how much electrical energy is supplied to one of 
"the bulbs in the circuit* in a fifteen-second period. Report your measurements and 
calculations. • ^ 



08-CQre-9A 



Dr. Blades sertt his studetUs to the Everglades to collect data about birds. Tiin and 
T^at were to collect data oH^species of, birds. Their observations are shown in the 
chart below-. " ^ 





No. of 


No. of 


Eggs 




No. of Birds 


Student 


Birds 


Nests 


per Nest 


Food per Bird 


In Flock 


Jim 


565^ ■ 


•300 


2 to 4 


about 1 lb of 


4 to 6 


• 






♦ 


inseots per day 




:Pat 

• — . — ^ — . — • — 


lots ^ 


lots . 


average 


lots of insects 


small 



For what t\yo reasons do scientists prefer the kinds of observations Jim made? 
• . i , , ., ^ — . — _ 



I ■ ■ ^ ' — 

JBlectricily is used to do many things. From the list below; select only those ^situa-, 
tions in wliich electrical energy does work which you can actually observe. Electrical 
energy ^ ' . ^ 

a' heats a burner on an electric stove. 

b. operates a mixer 

c. operates a radiQ. 

d. operates a fan. ^ ' 

e. operates an eleqtriclawn mower. , " ^ 




Battery 



Bulb 



— —J 

Switch 



08^Cor6-10A 
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The diagrams belpw are of two electrical circuits labeled Circuits A and B. Get a ' \ 
voltmeter, and . the materials to donstruct the circuits. After constructing the circuits 
as shown, measure the voltage across each entire circuit. Record the voltage, and 
show your setup to your teacher. Be sure your battery is charged before you make 
«your in^surements. . ^ 




Circuit A 



Circuit B 



Circuits A and Bare shown below. Bach contains one ISCS battery and four resistors 
connq^cted by test leads. However, Circuit A has more total resistance to current 
flow than Circuit B. All of the resistors in both circuits are the same. Why does 
Circuit A have more total resistance than Circuit B? 



08-Cor6*12A 



Battery 




Resistor 



Switch 




Circuit A 



Cirbuit B 
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Circuit, A and Circuit B below both have identical components, but they are con- 
nected differently. Select the phrases in parentheses which best complete the sen- 
tences, ir' « , ^. ^ 

T: lA,.Circuit A» th|^ current flows tluough (each resistor by a separate path, 

all resistors one after another). 

2. In Circuit A, the total resistance to current flow is (less than, greater than) 
the current flow in Circuit B. • '"■ ' 



Resistor 



Battery 




Switch 



Battery 




Circuit A 



Circuit B 



08-Core-14A Operationally iX^txm battery energy, using the equipment shown below. (Hint: 

\ Remember that an operational definition answers two questions^ 



\ 




6 



String 



Sinkers 



- ERJC , 



/ 



In the following problem, let^uart cans of oil stand for energy being supplied from 
one location to aiiother. After the number of each question, write the lette\of the 
statement below which answers it best. 

Imagine that a large number of quart cans of Number 30 motor oil are to^be 
removed tVom a warehouse and stacked in a truck outside the warehouse. 
^ 1 . Which part of the operation is most like an electroparticle? 
, 2. Which part of the operation is most like a volt? 
3. Which part of the operation is most like an ampere? 



08Exc341A 
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a. The length of time a person works 

b. The number of cans a person can carry at one time 
cr Thi} number of persons available to move the cans 

^, d. The quality of thp oil 

c. ij^ie number of cans put on the truck per houu 



There is a tloor lamp next to Iggy*s favorite reading chair. Record the letters of all 
of the variables in the Jist below which affect the power received by the bulb when 
it is turned on. 

a. Tjic voltage reading at the lamp is 12o volts. 

b. The current tlowing through the lamp is one ampere. 
' c. The bulb releases 20 calories of heat p^r minutt. 

d. The bulb is a soft-white bulb. 

e. There arc two other lighted 100-watt bulbs in the room. 

f. The bulb has just been turne| off after burning for two hours. 

Set up the circuit shown in the diagram. Be sure you use a freshly charged battery.* 
Thc'n connect one electricity measurer as an ammeter and the other as a voltmeter to 
measure the current flow and Voltage of this circuit. Calculate the power of the cir- 
cuit. Record your answer, and show it^ to your Teacher before you dismantle your 
setup. ' ' . 



08 Exc 35 1A 



08 Exc 35-2A 



Switch 



■pur 



Battery 




Bgib 
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OS-Exc 36-1 A 



The Wires in Tessie the Tumbling Doll are'all madepf the game thickness of copper. 
The resistance of the wire is 3 ohms when the Voltage is 9 volt§ and the current is 
3 amps. CA different modef of tessie is identical except that more batteries. ate 
required,; thus producing mor^ voltUge and current. What would you expect the 
resistance of the wire to be in this version of Tessie - more than> equal to, or less 
than 3 ohms? Explain your answer, using the electropartifcle model. 



Get the box labeled 08-Exc 37^1. What will happen if the taped magnet is turned 
so that its taped epd is away, from the coil? Explain your answer. 



08-Exc 37-1 A 



OSExc 38-1 A 



I Phyllis the Physical Fitness Doll has a motor inside her which causes her to move her 
arms up and down, lifting a weight. Describe what you would need to know in order 
. to determine how much work the toy's motor can do in two minutes. 




08-Exc 39-1 A 



T 



In Excursion 39, you were told: "You have learned about electricity from activities 
like the ones in the textbook without too muchr trouble. 'It was the explorers who 
had a hard time.'' What helps have you had that the explorers did not have which 
makes your learning about ujectricity easier than theirs? You may refer to Excursion. 
39 to answer the question. 



ERLC 
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.Fill the air piston with watW^to the 2.0 cc mark. Then show the air piston to your 
teacher. 



09Core-1A 



Box 09-Core-2 contains an air piston partly tilled with a liquicf. Look at the air 
piston, and record the volunle of liquid in it. . * 



09Cor6-2A 



Which of the tbllowing wiH result from increasing the temperature of water? 

The volunte of the water increases. 
* . b. The mass of the water changes. . 
^ c. The water glows, 
d. 1 he water changes to iodine. 
- ■■■ I P'- .... ^ . ■ ■■ . . . ■ - — 

A c(^mpany needs to design a device which will show very tiny changes in tempera- 
ture ami will have the teriiperature jiiarks on the scale widely spaced. If you had to 
build such a device, what would you* use tor the expanding substance in it? 
, a. (Hirbon dioxide 

b. Watet ' 

c. Iron 

• xd.MMastic ^ . t " 



09-Core 3A 



09^Cor64A 



As'Shown below, a Farifenheit and a Celsius thermometer scale have ditTerent num- 
bers to indicate- the freezing point of .water. Explain why the treeziiig point can be 
represented by two different numbers, •> 



0_ 



32— 




— 0 



Freezing point 



09-Core-5A 



Mrs. Collins went to the store to buy S piece of rope. She wanted 40 pinkies (40 
little-finger lengths) iif the. rope. A young clerk itjeasured the rope with her pinkie. 
When Mrs. {o^linK measured tjie tope, using her bwn pinkie, it measured oiily 38 
pinkies. I'celing that she had beei^ cheatejl by the clerk who measured the rope, she 
went to the manager cxl' the store and complained.' What is necessary to avoid suc/ti 
confusion in the future? , 



N 
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09-6ore*7A ^ What is the standard unit used by scientists and in ISCS for measuring temperature? 

' ' . ... - . ■ • i == 

09-C«re**8A. What happens to water when its temperature registers 0°C and when its tem'p&rature 

" registers 1 OO^G on the thermometer shown below? 

r- 



> 0 



09Core-9A 


^ ■ ■ JP «-y — : ' »' 

Get a beaker of water and measure its temperature. Report the temperature to your 
teacher. : - 




09Core-1QA 


You have used a thermometer which contains a liquid in a tube. Describe how it 
works. ^ ' ^ 


09-Core-11A 


Mrs. Pickens couldn't get the lid off a pickle jar. She turned the jar upsid/down 
and lowered the lid into a rnw (if hot water. Soon, she was able^to twist the Ikl off 
easily. Why did heating th^Hid cause it ta loosen? ^^^^^^ 
^ — . : , ^ , 1— _ 


09Core-12A 


Suppose that you have been given a sample of liquid water whose mass you know. 
You have taken its temperature before and after heating it. Write an operational 
definition for the change in its heat content. 

: i m ' . ' • == 


OdCore-I^A 


How many calories are required to raise 25 grams ol water from 20°C to 30^C in 
three minutes? 


09-Core 14A 

f 


V A \00 g sample of water jyas heated for ten minutes/ The temperature was 25^C 
, higher after heating than before. What would the temperature change be if a 50 g 
sample of water were heated unden; the same conditions for ten minutes? 

a. 12.5^C 

b. 25^C 

c. 50\: . . 
» . d. 75^C . - 




What does a thermometer measure? 


f 


09-C9re-15A 
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Which of the following is a standard unit for measuring heat? 

a. temperature 

b. degree ^ ' 

c. calorie 

d. Celsius 



09-Cor6^16A 



One mcfdel for heat assumes that heat is a substance whiclfcan flow between objects 
and whose quantify determines the temperature of objects. *What ar^ two observable 
properties of heat that support this heat-substance model? 



09'Core-17A 



The diagram shows that the level of water in the test tube was at B before the test 
tube was heated in the beaker of water. After heating, the water in the tube rose to 
level A. The heat-substance model can explain 'this. From the following Ust, select 
the letters of the four statements which support the heat-substance explanation of. 
how heat gets from the burner flame into the water in the test tube. The he^at sub- 
stajice must ^ 

a, be composed of large particles, . / 

b. be able to move, 
c: take up space.' . 

d. be pushed. . 

e. move as rapidly as light. 

f. have mass. A-V 

g. be able to reproduce, ^ - 

h. be made up of tiny particles. 



09-Core-18A 
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Suppose someone Said that coW objects have cold substance in them and that when OQ-Core-IQA 
a hot and a cold object are placed together, the cold substance flows into the hot 
object and the coldj^bject gets warmer, not because it gains heat but because it loses 
cold substance. Use the activities you have done with heat and their results to show 
that it is heat, not cold, that is transferred. ' » 



09Core*20A 



The aluminum cans labeled A, B, and C are identicaK Each has a mass of 40 grains. 
Assume that A is heated, B is coo]ed, and C is l^ft at room temperature. Which of 
the following result* can;^ou expeat? <^ - * 

a. B will weigh niore than either A or C. 
^ B will weigh less than eitjier A or C. 
c. A will b|e lalrger than B or C. 
' y d. The size of B will not change. 






09*Exc 40-1 A 



Which of the following characteristics make a liquid a bad choice ii)x a thermometer 
used to measure the temperature of water samples? 

a. y\ boiling temperature lower than water's 

b. A boiling temperature higher than water's * - 

c. A freezing telnperature lower than water's 

d. A freezing temperature higher than water's 

e. None of the above 



09-Exc 41-1 A 



• IC you hear the TV weather girj say^that the temp^ture will drop- 10'^' tonight, does 
* '\i make any difference whether she means a temperature drop of 10"^ Celsius or a 
^ ■ temperature drop of 10"^ Fahrenheit? Explain your answer, using information from 



the diagram below. 



212^ 



0) 

c 
a. 



/ 



32" 



Water 

' boils: 



-200 
— 190 
—-180 
— 170 
-160 
-150 
-140 
^|30 
-120 
-1*10 • 
-100 
-90 
-80 

-80 

-50 

-40 
t==- -Water - 
freezes 



— 90 



80 



15 

(3 



100" 



•70 



60 



60 



40 



•30 



•20 



-10 



^ \ Calories are defined using water as a standard. Define calorie in terms of water. ■ 09-Exc 42-1 A 



Suppose you go swimming with the Polar Bear Club in winter, and you go swimming ' 09^Exc 43*1 A 
at the beach in the summer. , In which case does your body need to supply rhore x 
calories? Explain your answer. . • 



In each of the following cases, vOo calories were supplied to IDOO g of the substance 09-Exc 44-1 A 

named. Which of them would show the greatest temperature change? 

a. Hydrogen, whose specific heat is 3.41 v 

b. Helium, whose specific heat is 1.24 . ' 

c. Water, whose specific heat is 1 .00 . ^ ' 

d. Sulfur, whose specific heat is 0 J 75 ; 



Assume that four containers of water, A, B, C, and D, are placed in Contact with 
eacli other as shown. Select thj^ response below which indicaies the directions of 
heat flow that occur as the containers touch each olhfer. Ignorelihe heat lost to the 



IQ-Core-li^ 



air. 



( 



a. B to A, B to C, and D to C 

b. A to B, C to B, and C to D 

c. A to B, B to C, and G to'D 

d. Bto A, C to B, and DtoC 



50°C 



40°C 
B 



100°C 



4Q°C 



The fojur containers, A, B, C,'and D, each hold the same amount of water. They are 
placed in contact with each other inside a box whicli allows no heat to escape or 
enter. Approximately what will be the temperature of the water In container B 
after one hour? 

a. Between 60''C and TO^C 

b. Between 5 5°C and 60''C 

c. More than JO°C * ^ . 

d. Less than 55°C 



10-Corer2A 
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50°C 


40°C 


100°C 


40°C 


A 


, B 


C 

• 


D 



/ 



/ 



A new substance is formed that exists as a gas, a liquid^ and a solid, depending on its 
teinperatuce. In which state ^f matter would you expect it to be the poorest con- 
ductor of heat? . , • 

a. Gas I 

b. Liquid . ' 

c. Solid 

^ * d. Either b or C 
e. Texas 
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10-Core-4A 



. Jerry lit burners under the three beakers (A, B, and C) at the same time. He also 
put therrtiometers into the bqakersat equal distances from the heat source, as shown. 

1. In whichj of the beakers will the thermometer begin to show^change^i in 
temperature first? 

2. Why? , ^ . , 



^-Solid I 
copper powder 




Thermonrteter 



Beaker A 

Liquid water 




ermometer 



Beaker B 



Thermometer 




10-Core-5A 



A couple of students suggested to their teacher that Activities 20-7 and 20-^ did not 
provide good enough reasons to reject the heat-substance model. They said that the 
bajance they used was too crude to detect any slight changes in the mass ofthe 
w^er. What change could you make in the activities which would make ft possible 
id detect small changes in mass? 



10-Core-6A Two Vz kg masses are exactly balanced on the pegboard bafeince as shown. Suppose 

the left-hand mass is heated until it gets red hot. Th^ right-hj^nd mass would 
a. move down, ^ 



b. move up slightly. 

c. move way up. 

d. not move at all. * 




kg mass 



In the following story, assume that both doctors' facts are correct. Dr. Bright is an 10-Cpre^7A; 
eye doctor who writes prescriptions for glasses., The model he Uses assumes th^t . . 
light tfavels iii straight lines, except wlien it goes from one substance to another; 
then, it bends. Dr. Hobermaji, ia physicist, uses a model whieh says that light is like ^ 
a wave and does not travel in straightUines. . " ^ - 

' Dr. Hoberman says to Dr. Bright, "Y5h^ model and equations aren't used by sci* ^ . , 

. entists anyn^ore. The model does not fit aH the observations made^ and it does not 
" suggest further experiments." - . . ^ • . . • 

' Dr,. Bright answers, "The. model F use explains all the observations included in the / "• 

Optics of lens making. Furthermore, the" arithni^ic involved is fairly "simple and ' * / ' 

quick, if I used the. equations of your wave theoty, my patients would be blind 
before I got thfeir glasses, ready." ■ \ , ' > * . ^ 

1 . Should Dr. Bright stop using the older model^nd use the' newer/ btoader 

model which explains more phenomena of light? 

2. Why did yon give the answer you did? • , ' ' 



Select the best iinswer. ^.Scientific models come into existence by bein^ 

a, discovered in test tubes. * , \ ' 
b/ found if\ nature by direct observation. , . ^ . \ - 
/ c' produced as part of the data of an experiment. \ . 
d. thought upr by people. , * ' \ " 


10-C6re-8A 


Select the letter of the phrase below which best completes this sentence. Scientists 


10Cor6-9A 


use the heat-as-enefgy model because it 




a. provides correct answers to all questions jibout heat. ^ ^ 




^ b. describes what heat actually is in natyte and is therefore correct. 




c. helps to explain observations and to predict other observations, ^ 




d. is the only true model for heat, and scientists found it. 




Scientists accept the hiat-as-energy model for heat. This means that ^ 
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/ a. they have direct proof that heat is energy. 

b. at least a few scientists hdve seen heat as energy with their own eyes. 
\v c. thinking about heat as though it is energy exjplains most of the. observa- 
tions made to date. 

. d. heat has the exact properties of a wave. 

e. no other model could fit the observ^ations made to date. 



Heat-as-enerfi|y and heat-substance are two models used to explain heat. Study the 
chart below.vand then answer the tv^ro/ questions that follow. • * 



lOCore-IIA 



SITUATION 


CAN BE Explained by 


Heat-as-Energy 


Heat-Substancg 


Water doesn't increase weight ^ 
■when heated. ^ 


X. ^- 

* 

1 




Water increases volume when 
heated; 


X 


• X 

- — —A — 


A metal rod gets longer when 
heated. 


X' 


• X 

t 


- — IT I - • • - • 1 

Spaghetti tastes better when , 
hot than when cold. 







1. B^sed on the information in the chart ,f which is the better model? 

2. Give a reason for your answer. 
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Arnold heated 60 ml of a liquid for five minutes. After heating it, he remeasured the 
liquid and found that it had a volume of 62 ml. Lo5k at the diagram beloW. JJsing 
the heat-substance model, explain the 2 ml increase in volume. 



Diagram A 



60 ml — 



Diagram B 



62 ml -r 



10Core-13A 



Ralph heated 40 ml of a liquid to ^O^'C. After it v/as heated, he remea^iired the 
liquid and found that it had a volume of 45 nil. Usini the heiit-as-energy model, ex- 
plain how the liquid could increase in volume. \ 



Diagram A Diagram B 



40 ml 



45 ml 



■Touch two palm size pieces of paper. Rub them together rapidly between your 
hands, noting any change that occdfs. ~ ' • 

1. If fau ke'ep rubbing them together, how long will they continue to ^ 
produce the^tiffect you qbserved? . . , 

2. Explain youranswer in terms of the heat-as-energy model. 

a ■ " ' ^ . \ = 

Suppose \\\Ay the energy vyithin a substance called gynk could be measured and that 
the substance could e\ist as a solid, a liquid,, or a gas, depending on the amount of 
energy it Contained. 'T3raW a line like the one shown below on your answer sheet to- 
represent differed amounts of energy.. Mark the place on this line where you would 
expect to find each state of the gunk, using S for solid, L for liquid, and G for gas. 



10-Core-14A 



10-Core*t^A 



- k 



Low energy 



High energy , ' 



Use the heat-as-energy model to explain why 'it true that there is more heat in 
2,000mlof wafccrat "30*C than in 50 ml of water at <)0°C. - 



Using the heat-as-energy model, explain how,Vthermometer works to measure hot 
and cold materials. 



10-Core-16A 



10-Core-17A 
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80 
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Input energy 



Output energy 



" 25 50 75 100 

TEMPERATURE OF THE MACHINE 

Look at the graph above. The amount of input energy suf)plied,4o the machine is a 
constant- 1 00 units, represented by the dotted line on the graph. The solid line on 
the graph represents the output energy plotted against the temperature change. Hx- 
plain what happens to the input energy as the amount of usable output energy de- 
creases. . ' ■ • " 



er|c 



09 
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In Activity diagriamed below, you converted the potential energy of the blade 

into the motion energy of the cart. ^You . found Jhat the kineiiojenei^ o 
was less than the pote^ntial energy of the blade. Use your heat-as-^ nergy model to 
explain what appears to be a loss of usable energy. 



Cart 



Force measurer blade 




Force measurer 



10-Exc45-1A 



During the winter, Iggy visits a friend in the North who has bunk beds in his bedroom. 
Iggy is offered the upper bunk. The heating vent through wlych the bedroom is 
heated is on the wall near the floor. Will Iggy be warmer than, just as warm as, or 
cooler than his friend who is sleeping in the bottom bunk? Explain your answer. 



lO^Exc 46-1A 



A scientific model is discarded when 

,a. the developer of*thc model dies. ^ 

b. a model which is less broad, but easier to understand, is developed. 

c. new observations produce contradictions within the model. 

d. a more complicafed, mathematically-based model is developed. 



. 10-Exc47-1A 



Consider the cooling curve for sulfur shown in the graph below. De.4(^ribc the proc- 
esses that are taking place ia sections A, B, and C, 



500t 



SULFUR 




TIME (minutes) 



ERLC 



70 



Which of the following tim(>^femperature graphs best describes the cooling behavior 
of water when it changes to ice? 



lOExc 47-2A 



Diagram q 
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Diagram b 



TIME (minutes) 



o 

uj80 
cc 



<. 
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'Diagram c" 



TIME (minutes), 



Water is held in place behind a dam. It has potential energy. When the dam is 
opened, water <ipills out. The wHter now has kinetic energy (motion energy). As the 
water falls, it turns a large wheel, or turbine. The turbine generates electricity to- 
produce power for the nearby city. Has all of the potential energy that was stored 
in the water bcliind the dam been converted to electrical energy? y not, where did 
the lost energy go or where .did the gained energy-come from? 
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'I 



ERIC 



